Salt effects on the physical properties of the transferrins.
Salts are known to have a pronounced effect on the spectroscopic, thermodynamic and kinetic properties of human serum transferrin. The present study was undertaken to examine the effect of NaCl on the related proteins ovotransferrin and lactoferrin. EPR difference spectroscopy was used to probe changes in the metal site of these proteins. Sodium chloride was found to perturb the g' = 4.3 EPR spectra of both ovotransferrin and lactoferrin but in different ways. The spectrum of ovotransferrin is reduced in amplitude with a broad feature appearing at g' = 4.8 whereas there is a loss of resolution of the doublet feature at the peak of the EPR derivative spectrum for lactoferrin. The increase in the amplitude of the ovotransferrin EPR difference spectrum (spectrum without NaCl minus spectrum with NaCl) as a function of NaCl concentration is suggestive of saturation binding. A Hill plot binding isotherm gave n = 1.87 +/- 0.32 and log K = 1.49 +/- 0.03 for ovotransferrin, where n is the number of C1- ions binding to either one or both iron containing lobes of the protein and K is the overall association constant. Preliminary measurements with lactoferrin gave n = 1.95 +/- 0.34 and log K = 1.41 +/- 0.06. These results are similar to those previously reported for serum transferrin and suggest that Cl- binds to all the transferrins with strong pairwise cooperativity. This binding may reflect a functional role for chloride and other physiological anions in the uptake and release of iron by the transferrins.